Rat liver canalicular membrane vesicles. Isolation and topological characterization.
Canalicular plasma membranes were isolated from rat liver homogenates using nitrogen cavitation and calcium precipitation methods. Compared with homogenates, the membranes were enriched 55- to 56-fold in gamma-glutamyltransferase, aminopeptidase M, and alkaline phosphatase activities and showed very low enrichment in markers of other membranes. By electron microscopy, the membrane preparation contained neither junctional complexes nor contaminating organelles and consisted exclusively of vesicles. The presence of vesicles was also evident from the osmotic sensitivity of D-[6-3H]glucose uptake into the membrane preparation. Antisera obtained from rabbits immunized with highly purified rat kidney gamma-glutamyltransferase inhibited the transferase activity of intact or Triton X-100-solubilized membranes by 45-55%. Treatment of vesicles with anti-gamma-glutamyltransferase antisera and anti-rabbit IgG antisera increased the apparent density of the membranes during sucrose density gradient centrifugation. gamma-Glutamyltransferase and aminopeptidase M activities were selectively removed from the vesicles by limited proteolysis with papain without changing the intravesicular space or alkaline phosphatase activity of the membranes. Specific binding of anti-gamma-glutamyltransferase antibody to the outer surface of isolated hepatocytes was observed as measured by the antisera and 125I-labeled protein A; binding followed saturation kinetics with respect to antibody concentration. These data indicate that the isolated canalicular membrane vesicles are exclusively oriented right-side-out and that gamma-glutamyltransferase and aminopeptidase M are located on the luminal side of rat liver canalicular plasma membranes.